L-DOPA attenuates prolactin secretion in response to isolation stress in Holstein steers.
To clarify endocrine responses to psychological stressors in cattle, the effects of isolation from familiar peers on plasma prolactin (PRL) and cortisol (CORT) concentrations, and the effect of 3,4-dihydroxy-L-phenylalanine (L-DOPA), a precursor of dopamine (DA), on stress-induced PRL secretion were determined in Holstein steers. First, the potency of peripheral L-DOPA administration on attenuation of central DA levels was confirmed. Cerebrospinal fluid (CSF) collected from a chronic cannula in the third ventricle and plasma were sampled 1 h before and 3 h after intravenous injection of L-DOPA (100 mg/head). DA concentrations in CSF increased just after L-DOPA injection with subsequent decrease in PRL secretion. Injection of L-DOPA increased CORT secretion. Second, one experimental steer was isolated in its stall by removing its peers for 2 h with or without- pre-injection of L-DOPA. The concentration of PRL was elevated by isolation treatment, whereas the effect of isolation on CORT concentration could not be detected. The increase in PRL concentration after isolation was abolished by pre-injection of L-DOPA. These results suggest that PRL responds to isolation and that DA neurons in the central nervous system may regulate stress-induced PRL secretion in steers.